Asthma has been recognized for thousands of years in Asia and is even described in the ancient Chinese medical text Huangdi Neijing. Asthma is now one of the most common chronic disorders in Asian adults and children. Epidemiologic studies have documented the rapidly increasing prevalence of asthma and atopic conditions during the past 2 decades in Asia in parallel with increased urbanization. 1 However, the epidemic of asthma in Asia might have not yet peaked. This review will discuss the changing trends in asthma with a focus on epidemiology, environmental risk factors, and asthma control status in Asia.
EPIDEMIOLOGY OF ASTHMA IN ASIA
The epidemiology of asthma in Asian children has been intensively studied by using the International Study of Asthma and Allergies in Childhood (ISAAC) survey instrument. 1 As reported in the ISAAC Phase I results, the prevalence of asthma in the Asia-Pacific region was generally lower than that documented in America, Oceania, or Western Europe.
2 However, marked variation in asthma prevalence was evident among various Asian cities and countries. Not surprisingly, asthma was more common in developed cities and countries, such as Hong Kong, Japan, and Singapore. Furthermore, striking differences in prevalence were evident among populations with similar genetic backgrounds living in different environments. For example, the prevalence of current wheezing among children aged 13 to 14 years was remarkably higher in Hong Kong (12.4%) than in mainland Chinese cities, such as Beijing (5.1%) or Shanghai (3.3%).
2 These observations were supported by subsequent surveys of Chinese children (see Table E1 in this article's Online Repository at www.jacionline.org). Such lines of evidence indicate that the urban environment had a major influence on the changing trend of asthma. Furthermore, the burden of asthma is expected to increase further because urbanization is ongoing in many less developed regions of Asia.
In adults there are no reliable data collected by using standardized methodology to document the asthma prevalence in Asia for international comparison. Single-country studies have found that the asthma prevalence is generally less than 5% in most Asian countries, which is considerably lower than in Europe, Oceania, or America. 3 Similar to what was found in children, adult asthma is generally more prevalent in developed Asian countries than in developing ones. 3 Although an association between urbanization and asthma prevalence is likely, data are less conclusive for adults than for children. Adult asthma is rather heterogeneous, and it is difficult to determine the extent of lifetime cumulative exposure to an urban environment. Because of the lack of longitudinal surveys using standardized protocols, it remains difficult to determine whether there is a true changing trend of asthma prevalence in Asian adults.
ENVIRONMENTAL RISK FACTORS
Other environmental factors might also be important in explaining the changing epidemiology of asthma in Asia. The first is the dramatic disappearance of the rural environment. According to recent data from World Urbanization Projects of the United Nations, the proportion of rural residents remains high but is rapidly decreasing in Asia (Fig 1, A) . Exposure to a rural environment has been consistently shown to be protective against asthma development.
4 A comparative study of urban and rural areas in Beijing revealed a 4-fold difference in the prevalence of asthma among schoolchildren. 5 Although exposure to large farm animals, consumption of farm milk, and related microbial exposure are major factors associated with asthma protection in central Europe, residence in an agricultural farming environment of northern China is also associated with protection against asthma. 5 Second, air pollution remains an emerging problem in many Asian countries. The extent of air pollution might not be related directly to the development of asthma because asthma prevalence was relatively low in cities, such as Chongqing, China, where outdoor air pollutant levels were very high. 6 However, exposure to ambient air pollutants is a major risk factor for asthma exacerbation in both Asian and Western countries. 6 The use of open-fire cooking is quite common in rural areas in Asia. The global ISAAC Phase III analysis revealed that the use of open-fire cooking was associated with more severe symptoms of asthma in children. 7 According to a recent report by the World Health Organization, the annual mean concentration of particulate matter of aerodynamic diameter less than 2.5 mm (PM2.5), a major indicator of outdoor air pollution, remains exceptionally high in many Asian regions compared with America and Europe (http://maps.who.int/ airpollution), and the levels of PM2.5 are still increasing (Fig 1, B) . The reduction of pollution related to household burning of biomass and motor traffic should be prioritized. 6 Third, high levels of cigarette smoking, particularly by male subjects, remain problematic in many Asian countries (http://www.who.int/gho/tobacco/use/en/). Cigarette smoke status correlates with the prevalence of current asthma and bronchial hyperresponsiveness in older adults. 3, 8 In older asthmatic patients the extent of cigarette smoke exposure might influence the asthma phenotypes. These patients can have fixed airway obstruction or an exacerbation-prone phenotype. 8 
ASTHMA HETEROGENEITY IN ASIAN SUBJECTS
Asthma is a syndrome characterized by different phenotypes and endotypes. This heterogeneity needs to be taken into consideration when seeking a better understanding of the changing epidemiology. However, phenotypes of Asian asthmatic patients remain largely unexplored. Despite recent reports from cluster analyses, direct comparison is not possible between Western and Asian patients because of the lack of standardized protocols.
The majority of Asian children with asthma belong to the atopic asthma phenotype. Atopic status has been assessed in very few community-based studies of Asian adults, but nonatopic asthma has been found to be the predominant type among older adults. 9 One notable finding in Asian adults is that asthma prevalence increases with age; this has been termed the ''second peak'' in asthma prevalence. 3 This age-related pattern has been documented in many areas, including Bangladesh, China, India, Japan, Korea, Mongolia, Taiwan, and Vietnam (see Table E2 in this article's Online Repository at www.jacionline.org). This phenomenon remains poorly understood, but their asthma was frequently associated with smoking. Other risk factors include female sex, urban residence, low socioeconomic status, exposure to occupational irritants, obesity, rhinitis, a family history of asthma, or IgE sensitization to nonconventional allergens, such as staphylococcal enterotoxins (see additional text in this article's Online Repository at www.jacionline. org). Longitudinal studies using standardized protocols are required to determine the exact causes for this ''second peak'' in Asian adults.
CONTROL OF ASTHMA IN ASIA
In terms of asthma control, Asia fairs rather poorly when compared with other regions. In the Asthma Insight and Management survey conducted in 20 countries from 5 different global regions during 2009-2011, 10 the proportion of patients who achieved complete asthma control as defined by international criteria was only 2% in the Asia-Pacific region and thus much lower than figures for the United States (29%) or Europe/Canada (16%). In addition, the rate of daily use of controller medications, such as inhaled corticosteroids, was much lower in Asia (32%) compared with the United States (80%). Thus suboptimal use of controller treatment, reliance on quick-relief medication, and oral steroids are major problems in Asia (see additional text in this article's Online Repository). Different beliefs, poor knowledge, and/or the attitudes of patients and physicians to asthma all contribute to the suboptimal care of asthmatic patients. 11 Thus targeted intervention and education specific for different populations are needed to improve asthma control across Asia.
CONCLUSIONS
With rapid urbanization over the past decades, asthma has become one of the most common chronic disorders. However, despite recent progress in our understanding of the condition and improvement of management tools, we still face major challenges, including progressive loss of rural environments, uncontrolled air pollution, high prevalence of cigarette smoking, and poor asthma control (Fig 2) . These factors contribute to the increasing burden and morbidity related to asthma and are triggering a second wave of asthma epidemics in Asian countries. In addition, factors underlying asthma heterogeneity and poor asthma control remain underexplored. Thus further studies are urgently needed to determine the unique risk factors for asthma development and to develop appropriate interventions to control this emerging epidemic of asthma in Asia.
